INTRODUCTION
Family Lamiaceae a rich source of terpenoids consists of 264 genera and 6,990 species distributed world over 1 . The Indian sub-continent represents 72 genera and 435 species 2 . Indian Himalayan region is a big repository of the family Lamiaceae. Western Himalaya represents 60 genera and 225 species 3 . Himachal Pradesh represents 42 genera and 111 species 4 , while Uttarakhand region contributes 49 genera and 151 species of Lamiaceae 5 out of total species reported in India. The most common and popular mints for cultivation are peppermint (Mentha piperita), spearmint (Mentha spicata) and apple mint (Mentha suaveolens). Spearmint (Mentha spicata, locally known as domestic mint/ Pudina) is an important herb used for various human remedy. Essential oils have been shown to possess antibacterial, antifungal, antiviral, insecticidal and antioxidant proprieties 6, 7 . In view of pharmacological activity and Industrial potentiality to use the essential oil of M.spicata, it is necessary to check the chemical variation in the essential oils of M.spicata grown in different climatic habitats. The present study was undertaken to analyze the antimicrobial potentials of volatile oils obtained from Mentha spicata L. from different climatic habitates.
MATERIALS AND METHODS

Plant material
The herbs of spearmint (Mentha spicata L.) belonging to family Lamiaceae were collected from different natural habitats viz. Khatima, Rishikesh, Almora, Tanakpur, Kashipur, Nainital, Champawat, Pithoragarh, Haldwani and Harinagar of Uttarakhand.
Extraction of essential oils
Fresh aerial part of each collection of Mentha spicata L. was subjected to Clevenger's type apparatus for 8 hours. Extraction of essential oils was distillate by diethyleter or dichloromethane followed by drying over anhydrous sodium sulfate. The oil samples were stored at 0°C in airtight vessels. The essential oil composition of aerial parts of M. spicata collected from different locations of Uttarakhand, were analyzed by the combination of GC and GC-MS techniques 8 . The essential oils which were carvone rich and piperitone oxide rich, was used for determining antibacterial potentials by disc diffusion assay.
Test Microorganisms
The antibacterial screening against four pathogenic microorganisms including three gram negative (Salmonella enterica enterica, Escherichia Coli and Pasturella multocida) and one gram positive (Staphyllococcus aureus) was performed. Nutrient agar (NA) and Nutrient broth (NB) were obtained from Hi Media, Ltd, Mumbai and prepared as per manufactures instructions. Antibacterial screening of the essential oils against these bacteria was done by Disc-diffusion method with slight modification 9 .
Antibacterial assay
The disc diffusion method was employed for screening the antibacterial properties of isolated volatile oil. Autoclaved nutrient agar when cooled to 45°C was poured into sterilized Petri plates containing nearly 20mL agar medium in laminar flow. After solidification, these Petri plates were incubated at 37°C overnight for sterile testing. Pure cultures of test bacteria were prepared by emulsifying five colonies in 5 mL sterilized nutrient broth. Tubes with nutrient broth and inoculated bacterial cultures were incubated overnight at 37°C for 24 hrs. Next day cultures showed a marked turbidity in the tubes were used. Bacterial suspension of 0.1 mL of (10times diluted) was added to previously prepare nutrient agar plate and bacterial strain was thoroughly spread on the agar surface, using bent rod. Under aseptic conditions, empty sterilized discs (Whatman no. 5, 6 mm diameter) were impregnated with 20μl of two different concentrations (1:1 and 1:5) of respective volatile oils and placed on the agar surface. These inoculated plates were firmly closed with the maximum possible aseptic precautions. A standard disc containing gentamicin was used as a reference control. The plates were left for 30 min at room temperature to allow the diffusion of oil and then incubated at 37°C for 24 hrs. The antimicrobial activity was evaluated by measuring the zone of inhibition against each of the test bacterial species. All experiments were carried in triplicates.
RESULTS AND DISCUSSION
The yield of essential oils from the herbs of Mentha spicata obtained by hydrodistillaton varied from 0.57% -1.4% v/w. The essential oils of plants were found dominated by piperetenone oxide from the sites Tanakpur and Kashipur in 79.2% and 60.6% respectively. The essential oils of plants collected from sites Champawat and Harinagar were dominated by carvone by 68.5% and 66.8% of oils, respectively) 8 . The antibacterial activity of these carvone and piperetenone oxide essential oils were evaluated against selected bacteria is summarized in table 1. DMSO control disc not showed any activity.
Plant essential oils and extracts have been used from thousands of years in food preservation, pharmaceuticals, alternative medicines and natural therapies 10, 11 . However, scientific investigation of plants used in traditional medicine is essential to improve their quality and healthcare benefits. Essential oils are potential source of novel antimicrobial agents especially against bacterial pathogens 12 . In contrast to antibiotics, essential oils are highly volatile at room temperature, thus can be used for inhalation therapy in respiratory tract infections 13 .
The present study showed that all the volatile oils showed activity against Escherichia coli and Salmonella enterica enterica. The essential oil from collection site Tanakpur did not showed activity against Salmonella enterica enterica and Pasturella multocida. The maximum zone of inhibition was found in essential oil from collection site Tanakpur, Kashipur and Champawat against Escherichia coli, while the maximum zone of essential oil from collection site Harinagar was observed against Pasturella multocida. Minimum zone of inhibition as observed in the essential oil from collection site Tanakpur, Kashipur and Harinagar against Salmonella enterica enterica and collection site Champawat against Staphyllococcus aureus. To evaluate the antibacterial activity against pathogenic bacteria the antibiotic Gentamicine was used as standard. The result showed that the essential oil exhibits antibacterial activity. The zone of inhibition of essential oils and Gentamicin were presented in Table 1 . 
